Pollution migration is the main problem of the landfills that have been located, installed and operated without meeting basic environmental protection requirements. Undertaking effective reclamation treatments is conditioned by a good recognition of the object and its close and distant surroundings. The purpose of the work was to determine the potential hazard to the soil and water environment, based on selected factors, in the vicinity of a closed waste landfill at Głębocka Street in Warsaw. In the soil samples taken at the site from various depths, high concentrations of chlorides, EC, ammonium nitrogen and phosphates were found. Furthermore, the high ammonium nitrogen content correlated with the scent of ammonia, and the content of phosphates with the scent of organic compounds. These pollutants testify to the progressive decomposition of substances occurring in the mass of littering waste, which may pose a serious threat to groundwater. The landfill is also a potential geotechnical hazard because it is a dynamically changing object that can change stability, create caverns and landslides.
INTRODUCTION
Municipal waste and the waste from the economic sector deposited in landfills are a potential centre of environmental pollution. In the absence of proper sealing of the storage site, leached contaminants may cause degradation of the soil and water environment. Leachates constitute one of the sources causing the spread of pollutants in the soil and water environment. They arise due to the biochemical decomposition of organic compounds and through the leaching by rainwater and surface runoffs of soluble mineral and organic fractions that are contained in the stored waste [Tabor 2008 ]. The composition and amount of leachate generated depend on many factors, including the type of waste, the degree of their fragmentation, thickness and degree of waste compaction, age of the deposited waste, storage technology, the nature of biochemical and physicochemical changes, humidity and retention capacity of the stored waste, the amount and intensity of atmospheric precipitation, evaporation rate, protection method (sealing of the surface of the landfill), the hydrogeological conditions of the substrate, as well as the type of vegetation growing on the land after reclamation [Tabor 2008; Marcinkowski 2009 ]. The range of pollutants spread in groundwater is affected, among others by the ground level of the landfill, groundwater flow rate, hydraulic loss of these waters, filtration rate of aquifers, concentration of pollutants, properties and amount of leachate and the sorption capacity of the ground [Tabor 2008] . Soil is the element that is relatively the most resistant to the impact of landfills. Most often, the soil contamination occurs in a close proximity to the object and mainly in the subsurface layers [Siuta 1995 [Mizera 2007 ]. Conducting a cursory reclamation does not lead to full protection against the negative effects of impacts on the ground and water environment. Often, there are conditions conducive to the migration of toxic mineral substances and organic compounds that persist for many years [Koda, Koper 2009] . The purpose of the work was to determine the potential hazard to the soil and water environment, based on selected properties, in the vicinity of a closed waste landfill at Głębocka Street in Warsaw.
RESEARCH OBJECT
The research site was a landfill site located at Głębocka Street in Warsaw, in the municipality of Targówek on the western edge of the Forest Park "Bródno". It covers an area of about 4 ha, and the difference in altitude at the highest point in relation to the surrounding area is 12.5 m. The scarp from the north-east is steep, whereas in the southern part it is mild (Figure 1 ). In the eastern part of the landfill, there are wetlands that may indicate leachate and abnormal ground-water relations ( Figure 2 ). The lack of documentation regarding the landfill, the amount and type of waste deposited and its history, causes problems related to its potential impact on the ground and water environment. The landfill mainly deposited the organic waste from Zakłady Farmaceutyczne "Polfa" and Zakłady Mięsne "Żerań".
The vegetation around the object under examination is mainly composed of Betula L. and Pinus sylvestris L. species. In the eastern part, wetlands are present, the following species can be found: Alnus glutinosa, Betula pubescens, Sambucus nigra and Prunus padus. The crown of the landfill is mainly covered with grasses, single trees and shrubs.
MATERIALS AND METHODS
Twenty wells were drilled to assess the land degradation. From each well, two samples were taken from two depths 0-0.3 m and 0.8-1.0 m (taking into account the differences in the height of the terrain) using a soil drill. Individual depths were marked with the letters "a" for 0-0.3 m and "b" for 0.8-1.0 m. The first area of research included the samples taken along the forest road (1), while the second area of research involved the samples taken on the scarp of storage sites (2) . In each area, 10 wells from I to X were located ( Figure 3, 4) . The boreholes for both areas are placed at equal distance, every 15 m.
The collected samples were subjected to further preparations for the selected analyzes, according to PN-ISO 11464 standard. The chemical analysis was carried out in air-dry samples of known hygroscopic humidity. The tests were performed according to the following methodologies: type of smell, particle size distribution. sieve and Casagrande in modif. Prószyński, color, pH in 1M KCl according to PN-ISO 10390: 
RESULTS AND DISCUSSION
The determination of the physical properties (Table 1 ) constituted a very important stage of the research work. On the scarp, at the depth of 0-0.3 m, loose sand was found, and at the depth of 0.8-1.0 m, the loamy sand was found. At the both depths studied, the dark-brown and the brownyellow color predominates. In the top level, the soil was characterized by a sallow smell, in the level with a deeper, organic-specific odor, characteristic of ammonia. By the road in the upper level "a" loose sands, loamy loams, loamy light and strong ones were found, while in the middle of the deeper "b" level, medium clay was found in a single . In the "a" level, the dark and brown colors prevailed, while in the deeper "b", the colors were lighter, yellow. At both depths, there was an earthy smell and in two samples at a depth of 0.8-1.0 m, a slightly specific odor was observed. Table 2 presents the results of the performed analyses of pH value, hydrolytic acidity, electrolytic conductivity (EC) and chloride content. On the scarp (2), a larger difference in pH between the levels "a" and "b" was observed. By the road (1) the pH value increased with depth. This increase was smaller than on the scarp (2), ranging from about 0.5 to 1.0 pH value, which was caused by the presence of soil alkalizing substances at the depth above 1.0 m ( Figure 5 ). In the samples taken on the scarp (2) a negative correlation was found between the pH value and the hydrolytic acidity (the higher the pH value, the lower the acidity). Therefore, the "a" level values were slightly higher than the "b" level. Along the road (1), the hydrolytic acidity in the upper level was characterized by an elevated value, typical for forest soils. It is clearly visible that the electrolytic conductivity (EC) on the scarp (2) is about 10 times higher in the "b" level compared to the "a" level, which indicates a significant amount of soluble salts in the examined soils [Karczewska 2012 ], affecting the degree of their degradation. Table 1 . Physical properties of soil taken from two layers along the road (1) and on a landfill site (2) No of sample Soil formation* Munsell soil color, HUE 10YR Scent (intensity)** "a" "b" "a" "b" "a" "b" Figure 5 . Simulation of the pH distribution between the individual wells along the forest road (1) and on the scarp of the landfill (2) The soil collected by the road (1) in which low values of EC were found in both levels ( Figure 6 ) may constitute the reference sample. The chloride content is equally high and correlates with the value of EC. The highest content of chlorides was found in the samples taken from the scarp (2) in the deeper level "b", which may pose a potential threat to groundwater (Figure 7) . Table 3 summarizes the results of analysis involving the organic carbon content, absorbed phosphorus and nitrogen forms. The obtained results of the organic carbon content along the forest road (1) show the correct tendency, as they are higher in the "a" level (0-0.3 m). At this level, the accumulation and decomposition of organic matter, characteristic of natural processes, occurs [Zawadzki 1999; Bednarek et al. 2005 ]. In the case of the boreholes located on the scarp's landfill (2), the results of the organic carbon content increase with depth ( Figure 8 ). Such a high content of organic matter is caused by leaching it from the waste. The content of available phosphates on the scarp (2) at the depth "b" (0.8-1.0 m) reached very high values compared to the upper levels "a" on the scarp (2) and along the road (1) (Figure 9 ). This probably indicates a progressive decomposition of the substance, occurring in the mass of littering waste, which may pose a serious threat to the groundwater. The high values of phosphates analyzed correlated with the perceptible specific smell of organic compounds.
The nitrate nitrogen content on the scarp (2) was significantly higher than on the road (1), especially at the "b" level (0.8-1.0 m) ( Figure  10 ). The highest content of ammonium nitrogen was found in the border wells. The content of ammonium nitrogen on the scarp (2) was very high and in the sample III (2) in the level "b" it amounted to 1917.91 mg/kg d.m. The difference between the levels "a" and "b" was very clear, in each borehole a higher content of the examined feature was noted at a depth of 0.8-1.0 m (Figure 11 ). The high analyzed ammonium nitrogen content correlated with the perceived specific smell of ammonia.
Summing up, the vertical and horizontal migration of pollutants from the landfill may become a big threat to the soil and water environment. The landfill is also a potential geotechnical hazard because it is a dynamically changing object that can change stability, create caverns and landslides. (1) and on the scarp of the landfill (2) Figure 11 . Simulation of the distribution of ammonium nitrogen content between individual wells along the forest road (1) and on the scarp of the landfill (2) 
